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Starting in utero, where movement is essential for the development of normal joints, a pattern is set up which is 
repeated throughout life. The evolution of the species is mirrored in the development of the individual, and 
movement, exercise and neuromuscular development form a central theme. The major skeletal changes are 
related to the changes in age. The emergence of disease patterns, the progress of the ageing process and the 
factor influencing morbidity and mortality are discussed. The role of the therapist as an expert in exercise, 
both prophylactic and therapeutic, is emphasized and particular attention is paid to the widening 
opportunities outside the sphere of the traditional clinical setting. 
To understand the full implication of the state-
ment "Movement is Life", one has to examine 
carefully the highlights of that incredible journey 
from "Womb to Tomb". 
Everyone desires to live long, but nobody would 
be old. In human beings the manifestations of old 
age are clearly apparent; the wrinkled skin, the 
shaky head and the wobbling step. The narrowing 
of physical and mental horizons are an apparent 
invitation to disease. The transition from youth to 
maturity, and thence to old age seems to flash by at 
an alarming speed. 
Normally our bodily functions decrease at a rate 
of one to 1.5 per cent per annum, after the age of 
forty years. Some systems appear unaffected under 
normal conditions, but nevertheless there is a 
definite, progressive loss of reserve capacity that is 
easily exposed. In fact, the relationship between 
ageing and disease appears to be the reduced 
ability of the organ system to respond to stress. 
However, while the ageing process sets a limit on 
life span, the actual length of life, chronologically 
that is, represents an unreliable and indirect 
measure of ageing. The outstanding examples of 
this come from certain mountainous areas in 
Eastern Europe. For instance, Shirali Musilmov, 
claiming to be 160 years of age, still enjoys his daily 
horse ride. His prescription for longevity is, 
incidentally, "active physical work, and a moderate 
interest in alcohol and the ladies". By contrast, 
Kinfaf Lasuria at 130 years of age and still 
extremely active, enjoys vodka before breakfast 
and a daily packet of cigarettes. What is the lesson 
behind all this? Stated simply, to live to a healthy 
old age, one has to have the correct genes. Most 
other contributing factors in the last analysis, are 
secondary. 
To examine this journey through life more 
carefully one should start at the beginning. The 
first 56 days of intra uterine life is the period of the 
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embryo. It is the period of differentiation. During 
this time, the embryo goes from a mass of cells to 
the point where all major body systems are present. 
It is the period where the saying "ontology 
recapitulates phylogeny" is best seen. That is to 
say, many of the sequential developmental changes 
of the embryo over a period of a few weeks mirror 
the progression of the species over the eons of 
evolution, 
Commencing with a four week old embryo, 
where the gill slits remind us of our aquatic origins, 
subsequent weeks rapidly show the development of 
the all important limb buds at predictable sites. 
The limb bud always develops opposite the cervical 
or neck myotomes and drags the cervical nerves 
into its substance in a predictable pattern. This 
pattern we may use later to diagnose neck and arm 
pain or even to understand the distribution of 
referred pain. For instance the heart, developing 
from the septum transversarium, is a cervical 
derived structure and this explains the exruciating 
left arm pain often experienced at time of cardiac 
ischaemia. The apex of the developing limb buds, 
inducing the underlying cells to activity, are 
extremely sensitive structures. Toxic influences at 
this time can interfere with growth entirely, as was 
so often seen with the tetragenic drug thalidomide, 
while abnormal presures can conversely produce 
the equally bizarre situation of limb duplication. 
These effects have been repeatedly confirmed 
experimentally. In some reptiles this ability to 
grow a limb, should one be lost by trauma, is 
retained throughout life. Unfortunately this is not 
so in humans. However, experiments have been 
conducted in species that do not traditionally have 
the capacity to regrow limbs and by correct 
electrical stimulation new appendages have been 
inducted. It, of course, is a giant leap from these 
basic experiments to the adult human, but never-
theless, there is a substantial body of evidence that 
the regenerative and recouperative powers of the 
human boidy are largely untapped, and that what 
is needed is the correct stimulation to unlock these 
powers. Electrical stimulation may prove to be one 
of the most potent methods. 
By the end of this time, and between the eighth to 
twelfth week, the human upper extremity will 
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approximate adult configuration. There will be 
microscopically recognizable muscles, tendons, 
nerves, bones, ligaments and joints, even at a time 
when the embryo is as little as 25 mm in length; the 
size of the tip of one's thumb. There is evidence that 
most congenital deformities occur during these 
first few weeks, even before the mother may have 
definate proof that she is pregnant. Viruses, 
alcohol, tobacco, as well as maternal and paternal 
age all influence the developing embryo. Some in 
predictable fashion, others less understood. 
Fortunately, antenatal diagnosis is a rapidly 
progressing field. Conditions like spina bifida, 
anencephaly, hydrocephaly may now be detected 
early in the pregnancy so that choices are open to 
the parents. Not only by amniocentesis, which is a 
rather late test with inherent, albeit low risks, but 
also via the detection of alpha foeto-protein like 
substances in the maternal blood. Fortunately, 
nature is a good farmer, and the theory of the 
"blighted ovum" holds good. That is, a large 
percentage of conceptions are spontaneously 
aborted, and of these, a very significant number are 
abnormal in some respects. Conversely, after these 
first shaky weeks, the danger of spontaneous 
abortion becomes very small later in pregnancy. 
The developing foetus in a watery environment is 
perfectly buffered from the trauma of the outside 
world. 
The next important period, the period of the 
foetus, lasts the remaining 200 or so days until 
birth. It is the period of growth and development of 
existing features. Returning our attention to the 
growing limb, we note that during the period of the 
embryo the blastema, or central core of the limb, 
soon becomes segmented with the development of 
cartilage which enlages for the various bones. The 
primitive joint cavities are then formed by a 
process of cavitation. However, completion of 
those joints await more maturation of the 
neuromuscular system, specifically for muscle 
contraction. 
Usually, in the foetus, significant movement is 
recordable by 16-20 weeks. An exciting new 
technique called ultrasound-cine radiography has 
made it possible to view the moving limb, to 
accurately measure the size of the developing 
bones and also to screem for limb deformity. While 
still a research tool, this method has none of the 
taretologic risks of roentgenology. By this time 
arms and legs occasionally move in diagonal 
patterns. The upper limbs are elevated, the 
drooping wrists extend and the hand can be 
deployed in the median plane almost to touch the 
mouth. The thumb moves independently and it 
may curl, fist-like, under the conjoined digits, a 
token of future opposibility. These motions should 
remind us of the propreoceptive neuromuscular 
fascilitation patterns that have evidently been 
practiced by generations of foetus long before 
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physiotherapists developed the concept. 
What is more, failure to move the limbs at this 
stage means ankylosis and no development of joint 
cavities. This is a special reminder of the 
importance of movement in the health of normal 
joints and of the dangers of prolonged im-
mobilization. This is a rule, starting in the foetus 
and continued as a basic tenet for health and 
therapy throughout life. Currently in Canada, 
Dr Robert Salter has conducted many elegant 
studies on the degree of adhesion formation and 
cartilage atrophy that accompanies immobilization 
or truma to articular surfaces. Conversely, animals 
set up produce continual slow passive motion of 
the limb, have evidenced beautiful healing of the 
damaged cartilage surface with fibrocartilage and 
lack of adhesion formation. Although the prac-
ticalities of this form of treatment are formidable, 
the implications should not be lost on orthopaedic 
surgeons and physiotherapists. 
Eventually the skeleton matures and the baby 
approaches full term. With highly sophisticated 
equipment the foetus can survive at 25-26 weeks; 
although the future of these children is still 
speculation. More commonly, the first date an 
infant can survive without ultraspecialized 
equipment is usually around 35-36 weeks, 
Infancy is the name given to the first year of life, 
beginning with the traumatic process of being 
born. This time still presents us with one of the 
most tragic of rehabilitation problems, namely the 
cerebral palsied infant. Despite improved 
obstetrical care, these children still form a large 
population, and in their care we once again look to 
the patterns of normal development. In the normal 
child we can see again ontology recapitulating 
phylogeny as the nervous system matures and the 
sequence of amphibian, reptilian and quadripedal 
reflexes evolve. Others prefer to use the terms of 
spinal cord, brainstem, midbrain and cortical 
reflexes to describe the successively developing 
reflex patterns which have ben adopted in one 
form or other in the specialized techniques, of 
Rood, Temple Fay; Dolman Delecato; Bobath and 
Brunstromm. 
This is a good point to reiterate some of the 
major landmarks in an unsophisticated manner. 
The first point most people would agree on, is that 
the head of the newborn child appears unduly large 
for its body. It does in fact form one quarter of the 
total height compared to the adult ratio of one 
eighth. Large though the proportional brain size 
may be, many of the tracts of the central nervous 
system are not fully mature or myelinated. In 
particular the tracts controlling motor activity, the 
corticospinal tracts, may take up to two years to 
fully mature. The brain in fact triples its weight in 
the first nine months, while the neuromuscular 
control develops pari-passu. 
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In the first four weeks of life the spinal reflexes 
predominate. The rooting or "sucking" reflex and 
the Moro or "startle" reflexes are obvious, as is 
their survival value. According to some develop-
mental schools, this can be considered the "fish'* 
stage because of the primative spinal movements. 
From four weeks to four months, spinal reflexes 
are still present, with the beginning of some brain 
stem reactions. This has been referred to as the 
amphibian stage, It is a stage of simple mobility. 
Socially the child may turn towards a sound, smile 
at familiar faces and coo and laugh. 
By six months full brain stem reflexes pre-
dominate, the reptilian stage is reached and the 
baby can creep but not crawl. Arm and leg 
movements are more versatile and their is sufficient 
control to break up the gross reflex patterns. 
Socially the infant babbles, displays likes and 
dislikes and is upset by unpleasant noises. 
Ano the r six months passes and cortical 
responses start to mature. Developmentally the 
infant is at the quadripedal stage and now 
equilibrium, body righting reactions and extensor 
tone a'll prepare the infant for standing and 
walking. Along with the maturing nervous system 
comes major skeletal changes. The long " C " shaped 
curve of the newborn spine aquires the double " S " 
shape of the adult, as the cervical and lumbar 
lordosis develops. Normal muscle tone and motion 
is a prerequisite for these lordotic curves which 
may fail to develop in cases of hypotonia or 
paralysis. Siting is now mechanically efficient and 
ambulation is just around the corner. These 
secondary lordotic curves keep the centre of gravity 
in the midline enabling efficient use of muscles and 
energy. 
The child has now established full range of 
motion at each joint. Remember, that contrary to 
popular belief, the new born is not unduly supple 
but is born with major joint contractures at the 
shoulders, elbows, hips and knees. Indeed, full 
range of motion in the newborn may signify 
neuromuscu la r of skeletal pa thology. The 
decreased range is of course secondary to the 
rather cramped up foetal position imposed during 
the last stages of development. In short, there is no 
standing room in utero. The joint contractures at 
such an early age should remind us of the dangers 
of lack of exercise and the need for full range of 
motion if flexibility is to be maintained. A principle 
once again set up early in our development. 
Eventually loss of flexibility will be an early sign of 
physical deterioration and the hallmark of ageing 
as the years pass by. 
By twelve to eighteen months the foot has fully 
rotated at the subtalar joint by eversion and the 
foot is truly plantigrade. The child now has 
sufficient muscular, skeletal and neural maturity to 
walk well, very little can be done to hurry it along 
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To do so invites pathology in the child and anxiety 
in the parents. By the end of this period of skill 
aquisition the cortical reactions of the higher 
primates predominate With good balance and 
mobility exploration of the world may begin in 
earnest. The hands, released from the burden of 
balance and support, can now be truly free for 
grabbing, manipulating and feeling. Socially the 
child is an excellent mimic and language ability is 
developing. 
Noticing the length of time it has taken the 
central nervous system to mature, one might 
assume that this rather premature ejaculation of 
the newborn into this cruel world "Scarce half 
made up"as Shakespeare would say, was perhaps a 
design error on the part of nature. One might even 
ask, "Why was the job not completed in the safety 
of the uterus?" as it is done with so many other 
species. The problem of course is that it would take 
a 21 month pregnancy, and the more mature skull, 
in relation to the mother's pelvic diameter, would 
present difficulties during the birth process. 
Perhaps I could take a liberty with nature and 
present a small caricature of how it all began, and 
to do this one has to trace the billion year journey 
of the incredible egg! The first vertebrates, 400 
million years ago were fish. They reproduced, as 
fish do now, by the female dispersing large numbers 
of eggs or ova into the water. These were fertilized 
almost by chance, a wasteful business requiring 
large numbers of eggs. A cod fish for example, 
laying about six million a year. However to 
compensate, the sea is at least a nice environment, 
with nutrition all around. 
Later when amphibians evolved, they recognised 
this, always going back to the water to lay eggs. 
However, some amphibia and all reptiles decided 
over 300 million years ago to lay their eggs on land. 
The eggs now naturally needed some protection 
from this particularly hostile environment, or they 
would dry out and shrivel up, and so nature 
developed the ingenious idea of creating a shell. 
Since it is impossible to fertilize an egg once it has a 
hard shell around it there became a need for a 
system of internal fertilization. These problems 
were apparently easily solved. The next puzzle was 
how to pack enough food in the egg to last the 
embryo through to its full development. Some 
species settled this by having their young hatch 
prematurely, helpless and unready others protected 
the system, and yet others were stubborn. More 
and more food was packed into the egg. The eggs 
became larger and larger. The epitomy of this was 
the Apironis Maximus whose eggs were greater 
than thirty inches in diameter. Naturally the whole 
business was quite painful and they became extinct, 
perhaps somewhat mercifully, in the sixteenth 
century 
About seventy million years ago, some land 
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mammals evolved a good alternative, they gave up 
the idea of packing food into an egg and developed 
a uterus. The implanted egg needed hormonal 
support to grow and this was supplied by the 
corpus luteum, that group of cells left in the ovary 
after release of the egg. This system was adopted by 
most of the lower mammals and the length of the 
pregnancy lasted the life of the corpus luteum. 
The real evolutionary, task of course, was the 
development of a special organ so that not only 
could the foetus get nutrition from the mother 
early on, but this nutrition could continue until full 
development, and the whole pregnancy supported 
by hormones coming from the same source, namely 
a placenta, to take up the job once the corpus 
luteum quits. 
The evolvement of a placenta took a con-
siderable length of time. First a cancerous type of 
tissue has to develop that can invade the uterus and 
implant itself, the trophoblast, and then a system 
for controlling this invasiveness before it destroys 
too much tissue. A very tricky problem which was 
eventually solved leaving the higher vertebrates 
with a trophoblast that invades the uterus until a 
good placental circulation develops and then it 
quits. 
The last serious problem to solve is one of 
immunology. Obviously this growing tumour, the 
baby, is soon recognised by the body as being 
"not-self* and the rejection process starts. This 
would result in a premature birth. This may in fact 
be one of the determinants of the length of 
pregnancy. 
To the marsupials it was surmounted by 
providing a nice warm pouch in which the young 
can sit and suckle until they become a bit more 
neuromuscularly mature. The higher vertebrates 
don't have a pouch and so the immunologic 
problem had to be at least partially solved so that 
the young mammals can be born pretty mature. 
This is well in evidence in the nature films that 
show these little creatures running around within 
minutes of being born. 
Simple, one would say, but wait. Humans went 
and overdid it. A system of bipedal locomotion 
wad devised. Humans stood up and walked on 
their hind legs probably three to four million years 
ago. This requires tremendous biomechanical 
changes in the loco-motor system. Now all the 
weight can be transmitted through the pelvis. So 
instead of being an open pelvis, as in most animals, 
the human pelvis became a closed ring. This design 
is, of course, ingenious for transmitting forces with 
the least amount of structure element. The only 
problem is that now the baby has to wriggle out of 
the abdomen by passing through a solid bony 
tunnel called the birth canal. In itself, that was not 
so bad, but walking on one's hind legs left the 
hands free so that objects could be manipulated. 
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Homo sapiens became more clever, the brain grew, 
the skull enlarged. All seemed well but there was a 
cost. Cephelo-pelvic disproportion was apparent 
for the first time. Indeed, how could one expect to 
get that large 21 month old fully mature head and 
central nervous system through such a small canal. 
The solution was simple, the infant was born 
premature, twelve months premature to be exact. 
We are born at nine months, when the average 
pelvis, 9.5 by 13,5 cms in its widest diameters, will 
just pass the 9.5 x 13.5 cm head, providing the 
pelvic ligaments are lax and the bones of the skull 
are not fused and allow some over-riding. Despite 
this, the baby often shows the scars of the battle. 
Certainly the upright posture has been a mixed 
blessing for with it are associated flat feet, low back 
pain, thoracic outlet syndrome, varicose veins, 
haemorrhoids, inguinal hernias, prolapsed pelvic 
floors, retroversion of the uterus and toxaemia of 
pregnancy. A formidable but incomplete list. 
To return to the main theme, infancy merges 
into childhood. Childhood is divided into early 
and late periods by the cutting of the first teeth. 
Late childhood ends at puberty. Even these 
apparently simple terms then have precise 
definitions. 
From one to five years fantastic neuromuscular 
adaption takes place as the child is simultaneously 
toilet trained and socialized. A period so packed 
with neuromotor skills, with the acquisition of 
language, and with dramatic social changes, that 
the study of this period has become a science in its 
own right. Some of the changes in body dimensions 
are very obvious. For instance the slope and height 
of the femur. The naturally bow legged baby, an 
unending concern for so many parents, becomes 
without any orthopaedic aids, the typical knocked 
kneed infant, a success so often claimed by the 
enthusiastic doctor is in reality natures own sweet 
way. While there are few physical differences 
between the sexes at the end of this time, definite 
emotional differences exist, imposed by a dif-
ferential socialization process. The female in some 
respects is born with a handicap. Inquisitiveness, 
competitiveness, aggression so often encouraged in 
boys is definitely frowned upon with so many girls. 
It becomes rapidly evident in the games they play 
and the pastimes they wish to pursue. The traits of 
sensitivity, conformity to social pressure, ease of 
social control , low levels of aspiration and 
sympathy become "feminine" characteristics. The 
adage that horses sweat, men perspire and ladies 
merely glow is still a password in so many families. 
For many, just as nearly a century ago, a quiet 
stroll along the beach is considered quite sufficient 
exercise. But it is so important to develop children's 
attitudes towards activity and sport as early as 
possible, male or female. For instance, in Canada 
some alarming statistics showed that there is a 
definite and dramatic decline in aerobic capacity, 
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and with the girls already starting at a lower level 
this is a sad situation (Figure I). 
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FIGURE 1 
Indication of declining fitness levels of a group of 
Canadian School Children 1975. Note the low 
levels of aerobic power of the young girls in 
particular. 
In France, the Vanves experiment compared 
two school systems. One group spent the whole day 
in academic pursuits, the other had nearly fifty per 
cent of the week participating in physical activities 
At the end of the school year, the second group, 
engaged in a balance of physical and mental 
pursuits was further ahead academically. UNESCO 
then set up certain recommendations for govern-
ments suggesting this healthy balance was 
necessary for normal mental maturation. Canada 
for a long time remained one of the few developed 
countries that did not follow those recommend-
ations, and its education suffered appropriately. 
Over the last few years great effort has been made 
to correct these deficits. The health of a national 
depends on the health of its individuals and the 
Canadian government have been following the 
example of the European nations. While their 
fitness programme has been directed to all ages and 
both sexes, they have particularly recognised the 
impor tance of elementary school physical 
education. Developing mass participation for girls 
and women in support is at last becoming a 
priority Australia would do well to head one of the 
most fundamental principles in the success of such 
a campaign, namely "Where goes the primary 
carer, there goes the child". As members of the 
health professions, our role, both by example and 
by education, cannot be underestimated. 
And so once more to the original theme, we see 
that growth patterns tend to remain somewhat 
parallel during the years six to ten. A ten year old 
boy will be on average some six centimeters smaller 
than his female counterpart. Soon after, the eleven 
year old girl will start to develop secondary sex 
characteristics. This takes the form of slight fat 
deposition on the mons pubis, the abdomen and 
the buttocks. Muscular markings become subtly 
more difficult to discern, and her pelvis is already 
widening in comparison to her male counterpart. 
Next comes the period of maturation, namely 
puberty and adolescence. The three official years 
of puberty signal a series of transitions, the growth 
spurt and sexual maturation. By the age of 12-14 
years most young boys have caught up in height 
with their female counterparts and simultaneously 
the secondary sexual characteristics appear. 
Officially adolescence is three further turbulent 
years following those three years of puberty. This 
allows for skeletal growth to become almost 
complete and then the years of adulthood will lie 
ahead. These years are usually only interrupted by 
the occasional mild illness, marriage and 
pregnancy. 
In countries such as Australia, where food is 
plentiful and space is abundant, it is difficult to 
realize that in some countries there is a true 
problem of population control and of supplying 
sufficient food for the masses. To put this in 
perspective one must look back in history. It took 
from the beginning of time until 1830 for the world 
population to reach one billion. The controls were 
obvious, disease, pestilence and war. Life expect-
ancy in the 17th century was on average 30 years in 
England, purveyors of corpses documenting the 
major cause of death as a rather dramatic but 
nebulous "Gripping of the Guts". In the short 
space of 100 years, the population doubled to two 
billion. It doubled again in the next thirty years, 
1930-1960. Europe's population is now growing at 
the rate of 1 per cent per year, Asia at 2lA per cent 
per year and South America at VA per cent per 
year. There are now four babies born every second 
and despite the popular illusion, an adequate diet 
for all is not feasible. In fact approximately 80 per 
cent of the worlds population is malnourished. It is 
obvious that major changes will have to occur even 
in our lifetime. 
These early adult years with the emphasis on 
health, productivity and birth tend to take our 
attention from the unpleasant opposite side of the 
coin, namely the unusual mortality figures. Home 
accidents and motor vehicle accidents cause over 
50 per cent of all the deaths, violent but not totally 
unexpected causes. What is truly alarming is the 
deaths from suicide, approximately 20 per cent in 
men 15 years to 30 years and 15 per cent in women 
in the same age group. A sad reflection on life in 
our most civilized societies. 
The years between 30 to 40 have the potential to 
be our most productive. Our energy levels could be 
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at their greatest, but unfortunately we may not 
always be in a position to exploit our personal gifts 
and talents. In the average man and women there is 
a sad decline in the V 0 2 max, the most accepted 
physiologic criteria of fitness. With a little effort 
and regular exercise both sexes could maintain 
their V 0 2 max at about 50-70 ml/ kg per min right 
up into the 50's and even the 60*s. Unfortunately 
figures around 40 ml/ kg for men and 30 ml/ kg min 
for the average 40 year old woman are the rule. 
Therefore at a time when families are finally 
achieving their academic and professional goals, 
when the family is grown up and time is available 
for self-fulfilment, energy levels are sagging and so 
many people cannot take advantage of many of the 
good things life has to offer. As physiotherapists 
you are all in an excellent position to promote the 
value of regular exercise as a life style. One might 
also add that excessive weight most commonly 
occurs at this time of life, contributing as it does to 
low back pain, cardiac disease, and later on 
osteoarthritis of the hips and knees which in some, 
is so clearly apparent by middle age, Middle age, 
incidentally, is officially defined as being between 
the ages of 45-59 years, 
Mortality figures for men show that from 45 
years of age onward, over a quarter of the deaths 
are from cardiac diease. Women seem less prone 
until about the age of 55 years. The risk factors in 
cardiac disease are well known, and certainly 
genetic predisposition is incredibly important. 
However, a most important fact is the large body 
of research evidence showing the effect of exercise 
on slowing the progress of heart disease. What has 
not been shown conclusively, and what most avid 
physical educators would love to claim, is that 
exercise can reverse the ravages of cardiac disease. 
(See Figure 2.) Conversely, the antagonists of 
physical fitness would even present evidence on the 
stresses produced by exercise and the possible 
adverse effects on the heart as well as muscle, 
tendons, ligaments and joints. While most of this 
evidence is in fact presentation of case studies done 
on ill advised athletes, poorly conducted fitness 
programmes, and excessive exercise under poor 
conditions, there is a certain body of research that 
indicates some caution is necessary in those 
individuals taking up activity in middle age after a 
previous sedentary existence. Unquestionably, any 
individual deciding to embark upon a fitness 
programme after a long period of inactivity should 
have a medical clearance, a well supervised 
graduated programme, and even cardiac screening 
should be done if any factors in the personal or 
family history suggest that the individual may be at 
risk. In this way sad, albeit only rare, disasters are 
avoided that will inevitably be accompanied by an 
enormous amount of bad publicity. 
Elderly is the term officially applied to those 
individuals between the ages 60 years to 74 years 
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FIGURE 2 
A conceptual diagram of the evolution of cardiac 
disease. The typical course is outlined and the 
suggested changes related to life style. 
old, to those of between 75 and 90 years and very 
old to those over 90 years. Old age need not 
necessarily mean infirmity as many individuals will 
attest. In these upper age groups there are twice as 
many women surviving as men and this leads to 
certain speculation about longevity. One hundred 
years ago, the average expectation for life was very 
much less than it is today. Yet it is sobering to 
realize that in 1874, any person who reached the 
age of 40, had only a very few years less life 
expectancy than a person age 40 today. Indeed, 
since biblical times, when man was said to be 
allotted three score and ten years, the span of 
human life has not appreciably lengthened. The 
clock inevitably runs down before the seventy fifth 
year for the average person. The natural length of 
life is an integral characteristic build in some 
mysterious way into the species. The rat is old at 
two years, the rhesus monkey survives for 20-25 
years, the Galapos tortoise lives to be a hundred 
and humans, like the African elephant, may expect 
to live for 70-75 years. 
These facts, of course, suggest a genetic basis for 
ageing and certainly this cannot be ignored. Many 
other explanations have also been offered, each 
concept having merit, but not sufficient by itself. 
The major theories involve wear and tear, 
spontaneous mutation of genetic material, auto 
immune phenomena; accumulation of age pig-
ments and toxins and the biochemical effects of 
stress. The other underlying pathological change 
that may accompany or predispose to ageing in all 
tissues is a change in the circulation and hence the 
nutrition. Nowhere is this more evident than in the 
central nervous system with its reflection on mind, 
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memory and motor control. Eventually of course 
we must all expire. Death however is not simply the 
cessation of breathing but a more gradual process. 
There is a major difference between the life of a 
person and the life of the tissues within that person. 
After a patient is pronounced dead, the cells of the 
body, those of the skin, the kidneys or the muscle 
can continue to function if placed in the correct 
physiologic environment. The individual dies by 
degrees, and may be maintained 'alive" by heart-
lung machines and other wonders of modern 
biologic engineering. With the advent of transplant 
surgery added to the therapeutic armamentarium 
two major questions may have to be faced. Firstly; 
when is a person sufficiently Mead' to justify the 
removal of an organ and secondly, to what extent 
is it justifiable to keep the moribund person ahve 
by fancy devices. These are never easy questions 
and I am sure that as therapists you see some 
dreadful examples of human suffering brought 
about by untimely or misjudged therapy and I 
know it must be particularly hard for you to 
continue hopeless therapy in the face of such a 
situation. One is reminded of the moving lines 
from the last act of King Lear. wO let him pass! He 
hates him that would upon the rack of this tough 
world, stretch him out longer." 
Motion, exercise and mobility has been our 
central theme, helping us form, keeping us healthy, 
assisting recovery from disease and providing a 
meaningful active old age. Finally when all motion 
ceases, we are gone. Never under estimate the 
power of the major therapy of your profession, 
namely exercise and motion. 
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